Mutagenesis by AID, a molecule critical to immunoglobulin hypermutation, is not caused by an alteration of the precursor nucleotide pool.
The novel cytidine deaminase, AID, plays a critical role in immunoglobulin (Ig) hypermutation. Its possible modes of action include deamination of an RNA transcript that encodes a molecule involved in these processes, deamination of the DNA encoding the variable regions of immunoglobulin genes, or deamination of monomeric cytidine or deoxycytidine (dC) nucleotide generating a mutagenic imbalanced nucleotide pool. We transformed AID into Escherichia coli cells and measured the nucleotide pools at 2 and 6h following induction of expression. Although the majority of the cells expressed AID at the relevant time points, the nucleotide pools were unaltered. In addition, mutagenesis by AID expression in E. coli was not synergistically enhanced in a bacterial strain defective in dUTPase, an enzyme that prevents accumulation of dUTP in the nucleotide pool. Finally, while some AID-GFP fused molecules localized to nucleoids, and a significant portion appears to be distributed throughout the bacterial cell, the highest concentration seemed to localize to the cell poles. Chloramphenicol treatment, which detaches the nucleoids from the membrane, caused a further disassociation of AID-GFP from nucleoids suggesting that AID does not intrinsically bind DNA. These results strongly argue against a role for AID in mutagenesis by deamination of cytosine in the nucleotide pool, and suggest that while AID probably acts by deaminating cytosine in the DNA, it requires a protein partner for efficient localization to DNA.